Synaptic ATPases system of rat frontal cerebral cortex during aging.
Energy metabolism is fundamental to maintain Central Nervous System homeostasis because of high requirement of adenosine triphosphate (ATP), that is necessary to sustain neuronal events. During aging, changes in brain bioenergetics may influence the recovery of cerebral tissue in coping with pathophysiological conditions and pharmacological treatments. For this reason, we have previously studied enzyme catalytic activities related to energy-yielding systems. In the present study, the maximum rates (Vmax) of some enzymatic activities related to energy consumption (ATPases) were evaluated on synaptic plasma membranes (S.P.M.) isolated from frontal cerebral cortex of male Wistar rats aged 2, 6, 12, 18 and 24 months, because of the key role of these enzymes in modulating presynaptic nerve ending homeostasis. The following enzyme activities were evaluated: Na+, K+, Mg2+-ATPase; ouabain-insensitive Mg2+-ATPase; Na+, K+-ATPase; specific Mg2+-ATPase; Ca2+, Mg2+-ATPase; acetylcholinesterase (AChE). The present results show that both the activities of (i) ATPases and (ii) AChE were significantly decreased during aging. Comparing these observations with those previously done on rat striatum on the same functional parameters and in the same experimental settings, ATPases activities were influenced by the age factor in different ways, suggesting that the frontal cerebral cortex independently adapt to the different age-dependent biochemical situations at each single age. Overall, this experimental approach is therefore important to add pieces of information for the understanding of the correlation between aging and brain energy metabolism, and could be a suitable model to assess also drug effects, differentiating between different cerebral areas.